Case report
A 66-year-old female presented to the emergency department with generalised grand mal seizures. She had been unwell over the previous week with flu-like symptoms. Apart from osteoarthritis of the left knee, she was previously fit and well; she had a hysterectomy 30 years previously for endometriosis. On examination, she had a Glasgow Coma Score (GCS) of 8 (E-2, V-2, M-4), SpO 2 of 96% on 4 L/min of oxygen with clear lung fields on auscultation; the heart rate was 140/min and the blood pressure 133/60 mm Hg. She was apyrexial with no rashes or lateralising neurological signs. Initial investigations showed raised inflammatory markers and acute kidney injury. She had a severe metabolic acidosis with a base deficit of 18.8 mEq/L. Urine dipstick was positive for blood and protein.
The chest X-ray was normal.
She was intubated and mechanically ventilated, and sedated with propofol and remifentanil, following which she had a CT head that was reported as normal. A lumbar puncture (LP) was performed and specimens taken for biochemistry and microbiology. Blood cultures were also taken.
Urine output and renal markers improved with fluid resuscitation and vasopressor support. At this point, the working diagnosis was meningo-encephalitis complicated by sepsis and acute kidney injury. She was commenced on cefotaxime, amoxicillin and acyclovir empirically. The blood culture, urine culture, viral throat swab, pneumonia and TB screen were all negative; cerebrospinal fluid (CSF) biochemistry showed high protein levels and CSF cultures grew group B streptococci (GBS), sensitive to cefotaxime and penicillin. Antibiotics were changed to ceftriaxone and amoxicillin on advice from the microbiologist.
Further investigations included a CT scan of the chest, abdomen and pelvis to look for an underlying source of sepsis or malignancy, and a transthoracic echocardiogram. Both were negative. Sedation was stopped on day two. There were no further seizures but the GCS remained low. She was only blinking intermittently by day three. An MRI scan of the head was performed on day four because of decreased GCS despite stopping sedation. This was reported to be normal. An EEG done on the following day showed severe generalised cortical dysfunction with no epileptiform activity. Spontaneous eye opening was noticed on day five and by day eight the GCS improved to 14/15. At this point, it was noticed that she had bilateral lower limb weakness, MRC grade 1/5. An MRI scan of her back was done on day 15 and showed an L4/5 discitis with an associated epidural and a psoas abscess.
On direct questioning, her family reported that she had had backache over the preceding week and had complained of urinary retention on the day prior to admission.
The patient' s case was discussed with the regional neurosurgical centre and it was decided that as long as she was clinically improving, the abscess did not require surgical drainage but that she was to continue antibiotics for six weeks. She continued to make a steady recovery and was discharged from intensive care on day 22. At the time of discharge, she had MRC grade 3 power in both her lower limbs. Her renal function completely recovered. She continued to make steady progress with rehabilitation.
Discussion
Group B streptococcus rarely causes invasive infection in healthy non-peripartum adults. This is an unusual presentation of discitis that appears to have progressed very rapidly to cause meningitis. The LP complicated matters in terms of aetiology. To our knowledge, this is the first case of Streptococcus agalactiae meningitis to be reported in a previously healthy non-peripartum patient. There are a number of pertinent clinical-pathological issues related to this case.
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A previously fit 66-year-old presented to hospital with a history of back pain, decreased level of consciousness and one grand mal seizure. She was ultimately found to have group B streptococcal infection with Streptococcus agalactiae thought to be secondary to spondylodiscitis, possibly secondary to latent infection from an abdominal hysterectomy performed 30 years previously. This case highlights the increasing incidence of group B streptococcal infection in nonperipartum adults, and the implications are discussed.
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Group B streptococcus (Streptococcus agalactiae, betahaemolytic streptococcus) is the most frequent cause of sepsis and infectious disease in neonates in England. However, the relative burden of disease is now shifting towards adults. A marked increase in the overall rate of infection, from 1.48 to 2.99 per 100,000 of the population, has been reported between 1991 and 2010. The most pronounced increases were in adults, whose rates increased from 0.92 to 2.39 per 100,000 population. The rise in adult disease is explained in part by the ageing UK population and by the increasing burden of chronic disease. 1 There has been a similar shift in the epidemiological pattern in the USA. The clinical manifestations of invasive disease vary widely; primary bacteraemia without an obvious source is a common presentation (48%) but endocarditis (6%) and meningitis (4%) have also been described. Other presentations include cellulitis and other soft tissue infections (22%), pneumonia (11%), urinary tract infection (9%) arthritis (9%) and osteomyelitis (9%). 2 Group B streptococcus colonise the gastrointestinal and urinary tracts of healthy adults and the genital tract of healthy females. Two groups of adults are at higher risk of Streptococcus agalactiae infection, namely, puerperal women and patients with severe underlying disease. Risk factors include age over 60 years, diabetes mellitus, cardiac disease, collagen vascular disease, alcoholism, malignancy, renal or hepatic failure, previous stroke, corticosteroid treatment, AIDS, genitourinary abnormalities and neurologic deficits. 3, 4 A case series and literature review of adult patients presenting with group B streptococcal meningitis up to 1997 found 84 reported cases. There was a slight female preponderance (63%); predisposing factors were present in 80%, and a distant focus of infection found in 50%, which consisted mostly of endocarditis, endometritis, and sinusitis. A single reported case occurred secondary to epidural and scrotal abscess in a diabetic patient with coronary artery disease and peripheral vascular disease. 5 Between 1991 and 2010, 79 cases of CSF-positive GBS were reported in surveillance data in the UK, although information about risk factors and disease outcome were not available. 1 Adults with GBS meningitis present with fever (90%), altered level of consciousness (67%), and neck stiffness (62%). Mortality rate in adults is 25-30%. 4 Long-term sequelae are present in approximately 7% of adults, mostly deafness. 4, 5 The clinical presentation of this patient was fairly typical of meningo-encephalitis. What is unusual is that she did not suffer from any significant comorbidity that would have made her susceptible to GBS infection, nor was she postpartum. However, she did have a history of endometriosis, for which a hysterectomy was performed nearly 30 years previously. Although initial investigations were negative, a focus was identified as spondylodiscitis. It is possible that haematogenous spread occurred perioperatively, seeded in the spine at that time and remained dormant until this presentation.
Spondylodiscitis is a term used to describe vertebral osteomyelitis, spondylitis, and discitis, which are considered different manifestations of the same disease process. The incidence of vertebral infection has been rising, through the combined effect of an increase in the susceptible population, improved diagnosis, intravenous drug use, rising healthcare-associated infection, spinal surgery and the increase in the immunosuppressed and ageing population. The number of patients affected varies between 4-24 per million per year. It has a bimodal age distribution with peaks at less than 20 years of age and another between 50-70 years. 6 Pathogens can infect the spine by haematogenous spread, external inoculation or by spread from contiguous tissues. The haematogenous route is predominant, allowing seeding of infection from distant sites into the vertebral column. With increasing age there is involution of the intra-osseous arteries supplying the discs, which increases susceptibility to infarction from septic emboli. Emboli cause a large area of infarction and subsequent spread of infection. Uncontrolled infection leads to tracking into surrounding soft tissues creating paravertebral or psoas abscesses; posterior spread leads to epidural abscess with risk of paraplegia, subdural abscess and meningitis. A distant source of infection has been identified in almost 50% of cases of spondylodiscitis. These include the genitourinary tract (17%), skin and soft tissue, intravascular devices, gastrointestinal tract, respiratory tract, and the oral cavity. Infective endocarditis has been reported in 12% of cases. 7 Diabetes mellitus is the most commonly identified risk factor, but others include advancing age, intravenous drug use, immunosuppression, malignancy, renal failure, rheumatological disease, liver cirrhosis and previous spinal surgery. 6 Direct inoculation accounts for 25-30% of cases and is most commonly iatrogenic following spinal surgery, LP or epidural procedures. In this patient, a LP was performed on the day of presentation. Although an epidural abscess is a known complication of an LP, chronologically it is unlikely that the LP was the cause of the abscess. Moreover the level of the abscess did not correlate with the level of the LP. Contiguous spread from foci adjacent to the spine such as aortic grafts or ruptured oesophagus is rare, and in any case absent in this case.
Tuberculosis is the commonest cause of spinal infection worldwide. Over half of the non-tuberculous cases are caused by a variety of organisms such as Staphylococcus aureus, Streptococci and Enterococci spieces. 6 GBS causing spondylodiscitis is uncommon but has been described in the past, primarily in elderly or immune-compromised patients, although cases have been reported in patients without underlying disease. [8] [9] [10] [11] Clinical diagnosis of spondylodiscitis is difficult. The main presenting complaint is insidious onset of back pain, which is constant and typically worse at night. However up to 15% of patients may be pain free. 6 Neurological deficit is more likely with an epidural abscess. Spinal tenderness is the commonest sign on examination. The ESR and CRP are sensitive but nonspecific investigations, while the leukocyte count may be normal in up to 50% of patients. The yield from blood cultures is only 40-60%, and this is further reduced if a patient receives antibiotics prior to taking samples. For those patients who are culture-negative, percutaneous biopsy is a safe and minimally invasive intervention. Initial biopsies have a 50% yield, which rises to 79% with a repeat biopsy. Specimens should undergo aerobic, anaerobic, fungal and mycobacterial cultures.
MRI scanning is the radiological investigation of choice, with a sensitivity of 96%, specificity of 93% and an accuracy of 94%. The characteristic changes consist of decreased signal density from the disc and adjacent vertebral bodies and loss of endplate definition on T1-weighted images, and increased signal intensity on T2-weighted images because of oedema (Figures 1 and 2) . Gadolinium enhancement improves accuracy and helps differentiate infective lesions from degenerative changes or neoplasms. Of note, the MRI changes commonly persist or even worsen during treatment despite clinical improvement.
An LP is not normally part of the diagnostic workup for pyogenic spinal infections, but as this patient presented with suspected meningo-encephalitis, it was reasonable to perform after the negative CT scan of the head. It is arguable whether performing an LP in a patient with pyogenic spinal infection can lead to further worsening of the disease, whether by causing further spread or new epidural/paravertebral abscesses or mechanical damage of the vertebra.
Initial treatment for spondylodiscitis is almost always parenteral, then later oral, antibiotic therapy. The total duration of treatment should be at least six weeks, and may continue for up to twelve weeks. Criteria for discontinuation include symptom resolution and normalisation of ESR and CRP. Oral agents used should have high bioavailability. Early oral conversion should be avoided until endocarditis has been excluded. Empirical therapy should cover Staphlococcus aureus and gram-negative organisms, and should have good penetration into vertebral discs. Streptococcal infection is treated with benzylpenicillin or ceftriaxone. Streptococcus agalactiae is sensitive to penicillin, ampicillin and cephalosporins.
There have been no confirmed cases of penicillin-resistant GBS isolates in the UK to date, although there are reports of penicillin-resistant isolates emerging in the US and Far East. Resistance to clindamycin, an alternative first-line therapy in penicillin-allergic patients, and erythromycin has increased substantially over the last 20 years. 1 The changing resistance pattern of these commonly used antibiotics has severe implications for treatment options. Combination therapy of penicillins and aminoglycosides has a better outcome than penicillin monotherapy in children and in animal studies. 4 Indications for surgical intervention in spondylodiscitis include nerve compression, spinal instability or failure of conservative management. An epidural abscess is considered an indication for surgery even in the absence of neurological deficit; however, as this patient had improved with antibiotics alone, it was decided that surgical intervention was not necessary.
Mortality from spondylodiscitis is reported to be less than 5%. Disability due to residual neurological deficit or severe pain can occur in as many as a third of cases. Relapses and recrudescence of infection has been reported even up to 12 years after the original infection.
This was a rare case of meningitis following spondylodiscitis caused by Streptococcus agalactiae infection in a previously fit and well non-peripartum woman. It highlights the emergence of GBS as an important cause of infection in adult patients without comorbid disease. It also stresses the importance of performing a septic screen early prior to administering antibiotics. Without microbiological evidence, treating these unusual infections is extremely difficult, especially in the context of new resistance patterns and social mobility. Currently, routine laboratory reporting of GBS isolates is voluntary although national guidance requires the reporting of GBS identified from normally sterile sites. With the emergence of GBS as a significant cause of morbidity in adult patients, it may be necessary to begin collecting data on risk factors and patient outcomes. 
